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INTENSITY & CONTROL CHALLENGES
Beam-driven techniques have unique requirements
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 Intense Drive Beams
● Multi-nC to sub-mC drive-bunch trains (TBA/SWFA)  
● New regime for collective effects (CSR, LSC,...)
● Beam stability in decelerating channel (trans. Wake + beam-break up)
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 Beam Control at Unprecedented Levels
● Drive e- beam: precisely-tailored distribution:

● Transverse (matched to structures geometry)
● Longitudinal (transformer ratio + BBU control)
● Bunch trains with ~THz frequency (TBA)

● Main e-/e+: 
● tailored current profile (beam loading)
● Asymmetric-emittance beams
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QUALITY, MEASUREMENT  & PREDICTION CHALLENGES
Beam driven techniques have unique requirements
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 High-Quality Beams
● Fast/compact beam cooling or phase-space 

repartitioning (beyond the damping-ring…)
● Emittance preservation in S/PWFAs 

 High-Fidelity Beam-Dynamics Simulations
● Fast accurate modeling of beam-wave interaction (beyond 

the 1D Green’s function especially for SWFA)
● Coupling material-science to beam-dynamics simulations
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 Precise Beam Diagnostics
● Measurement of the full 3D charge distributions (incl. cross-

plane phase-space correlations)
● Wakefield field-distribution diagnostics 



CONCLUDING REMARKS
Recent Achievements & Foreseen Developments
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